Integration of the thylakoid membrane protein cytochrome b6 in the cytoplasmic membrane of Escherichia coli.
An overexpression system for spinach apocytochrome b(6) as a fusion protein to a maltose-binding protein in Escherichia coli was established using the expression vector pMalp2. The fusion of the cytochrome b(6) to the periplasmic maltose-binding protein directs the cytochrome on the Sec-dependent pathway. The cytochrome b(6) has a native structure in the bacterial cytoplasmic membrane with both NH(2) and COOH termini on the same, periplasmic side of the membrane but has the opposite orientation compared to that in thylakoid. Our data also show that in the E. coli cytoplasmic membrane, apocytochrome b(6) and exogenic hemes added into a culture media spontaneously form a complex with similar spectroscopic properties to native cytochrome b(6). Reconstituted membrane-bound cytochrome b(6) contain two b hemes (alpha band, 563 nm; average E(m,7) = -61 +/- 0.84 and -171 +/- 1.27 mV).